The Arecibo Galaxy Environment Survey (AGES) is covering 200 square degrees of sky in a variety of different environments with a noise level lower than 1 mJy beam −1 at a velocity resolution of 10 km s −1 . This unprecedented sensitivity for a wide-area neutral hydrogen survey is similar to that expected from a quick (a few seconds per point), all-sky survey with the SKA. AGES thus gives a direct precursor to such an SKA all-sky H I survey. Over half of the sources are not previously catalogued, some of which have no visible counterpart on the digitized sky survey, and even fewer have previous H I or redshift information.
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Introduction
The Arecibo Galaxy Environment Survey (AGES) is a sensitive survey for extragalactic neutral hydrogen (H I) being carried out with the Arecibo L-band Feed Array (ALFA) multibeam system on the 305-m Arecibo telescope 1 . The survey is designed to sample the whole gamut of galaxy environments, ranging from the Local Void through isolated galaxies, galaxy pairs and galaxy groups to galaxy clusters [1] .
Thirteen fields have been chosen for the survey, covering a total of 200 square degress. Of these, three five square-degree regions have been fully observed so far: the isolated galaxy NGC 1156 [2] , the galaxy pair NGC 7332/9 [3] and a cut through the Virgo Cluster. Additionally, a five square-degree section of the twenty square-degree field around the spiral-rich cluster Abell 1367 has been completed [4] . While these areas are targeted, AGES also covers a huge 'blind' volume behind (and sometimes in front of) the chosen fields.
The survey so far has been observed with a 100 MHz bandwidth covering approximately 1330 -1430 MHz. This gives a useful velocity range of around -1500 -19000 km s −1 . After Hanning smoothing, the velocity resolution (at z = 0) is 10.9 km s −1 and the noise is 0.75 mJy beam −1 . From early 2008, the bandwidth will be extended to give 300 MHz of good band covering 1525 -1225 MHz. The top 100 MHz of this is not useful for extragalactic neutral hydrogen surveys but at lower frequencies this will extend the accessible redshift out to z 0.15.
AGES and the SKA
As a relatively large-area survey with sub-mJy noise levels, AGES forms a direct precursor to possible quick, all-sky H I surveys with the Square Kilometre Array.
The SKA specification at the H I frequency of 1.4 GHz is for a survey speed with the WideBand Feed of 6 × 10 7 m 4 K −2 deg 2 [5] . Arecibo equipped with ALFA has a survey speed of 1.5 × 10 4 m 4 K −2 deg 2 , or 4000 times less than the SKA. However, for a large-area survey, only the shorter baselines will be useful. Twenty per cent of the SKA area will be on baselines shorter than 1 km (the SKA 'core' [5] ), thus the SKA survey speed is reduced to 2.4 × 10 6 m 4 K −2 deg 2 , or 160 times the Arecibo speed. Table 1 gives the sensitivty and survey speed for the SKA 'core and Arecibo for the two Phase 1 and three Phase 2 scenarios considered by [5] .
To carry out a survey of an entire hemisphere of sky, or 100× the AGES area, with the SKA will therefore take a little over 60 per cent of the time needed to carry out AGES with Arecibo. As AGES is expected to take 2000 hours, a similar-sensitivity survey with the SKA (in the WideBand Feed scenario) that covers an entire hemisphere will take ∼ 1250 hours. This seems a very reasonable investment of time for such a survey.
An all-sky H I survey with the SKA carried out in a reasonable time-frame is therefore likely to have a similar sensitivity to AGES. With maximum baselines of ∼ 1 km, the angular resolution will be around 4 times what is achieved with Arecibo, and thus the brightness temperature sensitivity of AGES will be around 16 times higher than the SKA survey, but for many purposes AGES may be considered a direct precursor of such an SKA survey.
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Results and Highlights
The results of AGES indicate the sort of discoveries that will be made in an all-sky SKA H I survey. With AGES only 10 per cent complete and with analysis of the observed fields still under way, the results so far are limited, but already demonstrate the potential of H I surveys at this sensitivity level. Some highlights thrown up by AGES are:
New Galaxies
Around 60 per cent of the sources found in AGES do not correspond to galaxies in current catalogues. Furthermore, over 80 per cent do not have previous H I data. We have now passed the sensitivity level where most of the sources are completely new discoveries, as opposed to adding new H I data to previously-known sources -which could be done more efficiently with pointed observations.
The new galaxies found in AGES turn up at all redshifts. We are not simply uncovering a population of low surface-brightness, gas-rich dwarf galaxies but are finding new galaxies in approximately equal proportions everywhere we look.
Very Low Surface Brightness Galaxies
Three per cent of the sources found so far have optical counterparts too dim to be seen on the Digitized Sky Survey [6] . This implies that they have B-band surface brightnesses dimmer than 24.5 mag arcsec −2 . All of these galaxies have H I masses > 10 8 M -by their gas mass they are not dwarf galaxies, even if they are by their luminosities. We are currently seeking deep optical imaging of these sources in order to try and identify their counterparts.
Gas Streams and Clouds
As described in [4] , AGES has turned up extended structures in the CGCG 97027 and CGCG 97041 subclusters of Abell 1367. The combined H I mass in these structures is a few times 10 9 M , or as much gas as in a reasonable-sized spiral galaxy.
AGES has also discovered that there is an extended H I cloud around NGC 7339 (Fig. 1) , with a diameter of around 120 kpc. The cloud extends over the position of the other member of the galaxy pair, NGC 7339 and the total mass is 1.8 × 10 9 M , with around half of this being found more than one Arecibo beamwidth (3.5 arc minutes) from the optical position.
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Giant Galaxies
Sixteen galaxies have been found so far with M HI > 10 10 M . Of these, 4 have M HI > 2 × 10 10 M and the most massive, AGES J2240+2441 (PGC 1714044; Fig. 2 ) has M HI = 3.3 × 10 10 M . From LEDA, we find that this galaxy has a very high M HI /L B = 2.7M /L , but from analysing 2MASS images we also find that the galaxy has M HI /L H = 0.4M /L . The discrepancy between the two may be due to high internal extiction.
The galaxy appears to be actively star forming, with an SFR of 20 − 40M yr −1 from its IRAS and NVSS fluxes. It appears to be a star-bursting galaxy, and its unusual looking H I profile may indicate a recent interaction.
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H I Density in Voids
While the main AGES void field, targeted on the Local Void, is yet to be observed, the NGC 7332 field includes the Delphinus, Cygnus and Pegaus Voids which lie over a velocity range of 1500 -7000 km s −1 behind the NGC 7332/9 galaxy pair. One source has been found in this void region, AGES J2235+2337 at a velocity of 5656 km s −1 .
We have examined the statistical distribution of fluxes in this region (Fig. 3) , looking for excess flux that might be due to small sources that are, individually, below the detection limit. No significant variation from Gaussian noise has been found, allowing us to set (using simple statistics) a 3-σ upper limit on the density from sources of greater than ∼ 10 6 M of 3 × 10 7 M Mpc −3 .
It is possible that this simple analysis would miss a population of sources that, after bandpasssubtraction, were symmetric around zero flux. This does not seem likely as it is, for instance, possible to see RFI (as non-Gaussian wings to the noise distribution) or continuum sources (as positive excesses). However, we are currently carrying out simulations in order to fully understand the effects of the data-reduction process on our limits.
